Anti-herpes simplex virus efficacies of 2-aminobenzamide derivatives as novel HSP90 inhibitors.
After the widespread use of the acyclic purine nucleoside analogues for therapy of herpes simplex virus (HSV) infection since the 1980s, new antiviral strategies are urgently needed to counter the emergence of drug-resistant clinical isolates. In this report, we define the anti-HSV efficacies of three optimized 2-aminobenzamide derivatives in vitro and in vivo. The synthetic analogues SNX-25a, SNX-2112 and SNX-7081, which selectively bind to the N-terminal ATP pocket of heat shock protein 90 (HSP90), exhibited significant anti-HSV-1 and HSV-2 activities at non-cytotoxic concentrations in Vero cells, with EC(50) values close to that of acyclovir (ACV). The in vivo antiviral potentials were then confirmed using a herpes simplex keratitis (HSK) rabbit model, where eye gels containing 0.1% or 0.025% SNX-25a displayed the highest efficacies against HSV-1 infection, which were better than that obtained with 0.1% ACV. SNX-2112 and SNX-7081 gels were also effective against HSV-1 with different magnitude of activities. Our results for the first time confirmed the anti-HSV efficacies of these 2-aminobenzamide derivatives and suggest that with alternative mechanisms of action these novel HSP90 inhibitors, especially SNX-25a, could be potent as new anti-HSV clinical trial candidates.